Primary sinonasal intestinal-type adenocarcinomas (ITAC) are defined on the basis of their morphological similarities to colorectal adenocarcinomas (CRA). Thus, differential diagnosis with sinonasal metastasis of CRA could be a real challenge. Neuroendocrine differentiation has been variably described in several types of adenocarcinomas and notably in ITACs and CRAs. In a series of 25 ITACs and 25 lymph node metastasis of CRAs (nmCRA), we analysed neuroendocrine differentiation by immunohistochemistry with antichromogranin A and synaptophysin antibodies. Neuroendocrine differentiation (chromogranin A and/or synaptophysin positivity) was significantly different ( p=0.0002) in ITACs (72%) and in nmCRAs (20%).
INTRODUCTION
Primary sinonasal intestinal-type adenocarcinomas (ITAC) are uncommon tumours characterised by morphological and immunohistochemical similarities to colorectal adenocarcinomas (CRA). 1 Thus, demonstrating differential diagnosis between ITAC and sinonasal metastasis of CRA could be a real challenge, especially in a case with no exposure to wood dust (the main risk factor of ITAC). Sinonasal metastases are rare and occur most frequently in maxillary sinuses. 1 They correspond to various primary tumours such as renal, lung, breast, thyroid, prostate and CRAs. 1 2 Neuroendocrine differentiation, defined by immunohistochemical staining with antichromogranin A and antisynaptophysin antibodies, has been described in several types of adenocarcinomas. 3 Some authors suggested that neuroendocrine differentiation was useful for distinguishing ITAC from sinonasal metastatic CRA. 4 5 However, neuroendocrine differentiation has been variably reported in ITACs (chromogranin A positivity in 35%-75% of cases and synaptophysin positivity in 0%-79%) [4] [5] [6] and in CRAs (15%-77%). 7 To our knowledge, neuroendocrine markers have been studied in only one series of metastatic CRAs. In this series, 3 Volante et al showed that metastatic CRAs contained a higher percentage of neuroendocrine cells compared with primary tumours, however, they suggested the possible influence of chemotherapy in agreement with other authors. 8 We aimed to clarify the usefulness of neuroendocrine differentiation studied by immunohistochemistry with chromogranin A and synaptophysin antibodies to discriminate primary sinonasal ITAC from metastatic CRAs.
MATERIALS AND METHODS
We studied 25 ITACs and 25 regional lymph node metastasis of CRAs (nmCRA) from 50 surgical tissue samples corresponding to 50 patients treated between 1999 and 2014 at Toulouse Rangueil University Hospital. This study was performed in accordance with the French bioethics laws having regards to patient information and consent. No patient with ITAC had CRA. No patient had received chemotherapy. Tumours were classified according to WHO classifications. 1 9 At the time of resection, all tumour samples were fixed in 4% formalin, embedded in paraffin and sections stained with H&E.
Immunohistochemistry analysis was performed with antichromogranin A (clone DAK-A3, dilution 1/400; Dako, Courtaboeuf, France) and antisynaptophysin (clone SP11, dilution 1/200; Thermo Fisher Scientific, Villebon, France) antibodies, on 5 mm thick sections obtained from paraffin-embedded blocks. Slides were processed automatically (Autostainer link 48; Dako) according to the protocols supplied by the antibody manufacturers with the following reagents: FLEX Target Retrieval Solution High, EnVision FLEX Peroxidase-Bloking Reagent, EnVision FLEX Horseradish Peroxidase, EnVision FLEX 3,3 0 -Diaminobenzidine, EnVision FLEX haematoxylin (Dako).
For each tumour section and the two antibodies, we studied intensity (negative (0), weakly (1+), moderately (2+) and strongly (3+)), percentage and pattern (cytoplasmic, nuclear, membrane) of staining. As regards statistical analysis, tumours were classified into two groups: positive (any positive intensity, percentage and pattern of staining) and negative. Neuroendocrine differentiation defined cases with chromogranin A and/or synaptohysin positivity.
We used StatView V.5.0 (SAS Institute, USA software for statistical analyses. Fisher's exact test was employed to assess differences between nominal variables. Results with p<0.05 were considered statistically significant.
RESULTS
In the group of ITACs, there were 22 men, three women, and the median age for diagnosis was 67 years (range of 48-91 years). In the group of nmCRAs, there were 13 men, 12 women, and the median age for diagnosis was 66 years (40-86 years). The histological subtypes of ITACs according to WHO classification were papillary (3 cases), colonic (11 cases, figure 1), mucinous (7 cases) and mixed (4 cases). The nmCRAs corresponded to 24 conventional adenocarcinomas and one mucinous adenocarcinoma. There were 14 well-differentiated nmCRAs, 8 moderately differentiated (figure 1) and 3 poorly differentiated nmCRAs.
Immunohistochemical results according to the tumour type are shown in table 1. Positivity for chromogranin was shown in 18 (72%) ITACs and 3 (12%) nmCRAs, always with cytoplasmic staining. Positivity for synaptophysin was showed in 14 (56%) ITACs and 3 (12%) nmCRAs, always with cytoplasmic staining. Eighteen (72%) ITACs and 5 (20%) nmCRAs showed a neuroendocrine differentiation with chromogranin and/or synaptophysin staining. Immunostaining details of these positive cases are shown in table 2. In most cases, chromogranin A immunostaining was very heterogeneous, scattered, with strong intensity ( figure 1 and table 2) . In most cases, synaptophysin immunostaining was heterogeneous, scattered, with weak intensity ( figure 1 and table 2 ). Neuroendocrine immunostaining was strongly associated to ITAC in comparison with nmCRAs ( p<0.0001 for chromogranin; p=0.001 for synaptophysin; p=0.0002 for chromogranin and/or synaptophysin). There was no link between neuroendocrine immunostaining and histological subtypes and grades.
DISCUSSION
Differential diagnosis between ITAC and sinonasal metastasis of CRA could be a real challenge, particularly in patients without classical risk factors of ITAC. In these cases, digestive endoscopy and CT scan are usually required to discriminate these two opposite diagnoses. Our study showed a frequent neuroendocrine differentiation (chromogranin A and/or synaptophysin positivity) in ITACs (72% of cases), compared with only 20% in nmCRAs. Few authors suggested with scant data, the usefulness of neuroendocrine immunostaining for the differential diagnosis between these two types of tumours. As far as we know, our series is the first comparative study of ITACs and chemonaive nmCRAs. Besides, it strengthens the interest of chromogranin A and synaptopysin immunostaining in the diagnostic discussion.
Chromogranin A and synaptophysin are conventional generic markers of neuroendocrine phenotype, targeting, respectively, neuroendocrine secretory granules and vesicles. Their sensibilities and specificities vary among tumour types. 10 For example, chromogranin A had a bad sensitivity for paucigranulated neuroendocrine tumours such as rectal carcinoid tumour. 10 Most of the time, in our series, chromogranin A staining was more intense and more represented in the tumour tissue than synaptophysin staining. Moreover, similar to McKinney et al, 5 four ITACs had chromogranin A staining without synaptophysin staining. Thus, in accordance with other authors, 5 chromogranin A appears to be a better marker than synaptophysin to highlight neuroendocrine differentiation in ITACs.
Frequencies of neuroendocrine differentiation in ITACs and nmCRAs observed in our series were consistent with reports of ITACs and primary CRAs. [4] [5] [6] [7] The particular scattered pattern of staining was also similar to others' reports of ITACs, CRAs 4 7 and other types of adenocarcinomas. 10 Some authors suggested that this neuroendocrine component was an integral part of the tumour, based on the hypothesis of tumoral pluripotent stem cells. 11 Our series is in agreement with this concept. Indeed, we showed that some lymph node metastatic CRAs harboured a neuroendocrine component, arguing for their tumoral nature. Prognostic significance of this neuroendocrine differentiation in adenocarcinomas is debated and varies according to the tumour origin. 3 10 Other authors showed a worse clinical outcome in CRA harbouring neuroendocrine cells and suggested the implication of growth factor secretion by these cells, such as vascular endothelial growth factor. 11 Interestingly, neuroendocrine cells of respiratory tract also secrete growth factors. 12 Mechanisms, consequences and clinical significance of neuroendocrine differentiation in ITACs remain to be clarified in further studies.
In this comparative study, we have shown that the presence of neuroendocrine differentiation in intestinal-type adenocarcinoma of the sinonasal tract, was better detected by chromogranin A than by synaptophysin and seemed more in favour of a primary tumour than a CRA metastasis. This routinely available immunohistochemical analysis could be part of a beam of arguments including clinical data, abdominal CT scan and, eventually, digestive endoscopy.
Take home message
▸ Neuroendocrine differentiation in intestinal-type adenocarcinoma of the sinonasal tract: ▸ Was better detected by chromogranin A than by synaptophysin by immunohistochemistry. ▸ And seemed more in favour of a primary sinonasal intestinal-type adenocarcinoma than metastatic colorectal adenocarcinoma. 
